Nim1 kinase promotes mitosis by inactivating Wee1 tyrosine kinase.
In most species, including the fission yeast Schizosaccharomyces pombe, the Cdc2/cyclin B mitosis-inducing kinase is maintained in an inhibited state during interphase as a result of phosphorylation of a tyrosine residue in the ATP-binding region of Cdc2 (refs 1-3). This site is phosphorylated by Wee1 kinase and dephosphorylated by Cdc25 phosphatase. In fission yeast an additional element of the G2/M control Nim1/Cdr1 kinase, has been identified which functions as a potent mitotic inducer. These studies suggested that Nim1 acts by inhibiting Wee1, perhaps by direct phosphorylation. Consistent with this model, we report here that Wee1 is hyperphosphorylated in cells that overproduce Nim1. Likewise, Wee1 phosphorylation is reduced in nim1- cells. Highly purified Nim1 kinase phosphorylates Wee1 in vitro, resulting in strong inhibition of Wee1 kinase. These observations show that Nim1 promotes the onset of mitosis by inhibiting Wee1.